the isotope signatures in cores are primary, the zircon sources were characterized by heavier 25 oxygen isotopic compositions than any known major area of Archean crust. Alternatively the 26 O isotope compositions have been modified. We show that a large fraction of the analyzed 27 zircon appear not to be modified by radiation damage, and speculate that O exchange may 28 have taken place by diffusion during extreme metasomatic alteration of the host rock. The 29 possibility that igneous-looking, apparently unaltered zircon may not preserve a primary 30 oxygen isotope signature has implications for its use in the interpretation of crustal evolution, 31 including early terrestrial geodynamics. 
GEOLOGICAL SETTING AND SAMPLES

71
The Ukrainian Shield (Fig. 1A) is commonly divided into several blocks, or domains, 72 separated by suture zones (e.g. Claesson et al., 2006) . Tectonically the structure of the shield 73 can be described as a collage of Archaean and Palaeoproterozoic terranes which have been 74 amalgamated around Palaeoarchaean cores at different times, both in the Archaean and in 75 Palaeoproterozoic time (e.g. Glevassky and Glevasska, 2002; Kalyaev, 1976 reflecting the strong polyphase metamorphic overprint. This is also reflected in internal zircon 107 textures, with common overgrowths on cores of varying appearance (Claesson et al., 2015) .
The target for the present study is a ca. 5m wide, steeply dipping zone in the northern wall of 110 the Odesa quarry where a quartz-dominated rock, first described by Lobach-Zhuchenko et al.
111
(2013), is exposed along with other lithologies (section 2 in Fig. 2 
METHODS AND RESULTS
202
Zircons from the quartzose rock, one garnet-biotite band enclosed in the quartzose rock, and 203 surrounding lithologies in the profile described above ( The core analyses show no systematic correlation between U-Pb discordancy and Hf isotope 280 signature, those with "oldest" signature include several which are >5% discordant while only 281 one of the core spots on the young side of the main core array is >5% discordant (Fig. 5) .
282
There is also no obvious correlation between CL texture and Hf isotope signature, as zircon oscillatory zoning (Fig. 3) In the Odesa quarry profile ( Fig. 2A) (Fig. 3) , reflecting the polymetamorphic evolution of the rock and 444 possibly also different primary sources for the zircon cores. We find no systematic correlation 445 between texture and O isotope composition, cores with δ 18 O >8 display magmatic-style 446 oscillatory (e.g. Fig. 3F , K, T) and sector (Fig. 3A) Fig. 3C, I ). systematic correlation between estimated radiation damage at 2.7 Ga and O isotope 459 composition (Fig. 7C) . However, most natural zircon is heterogeneous and both the formed by dissolution-reprecipitation in the presence of a fluid phase (Geisler et al., 2007) .
532
Their generally transparent, more or less structure-less appearance (Fig. 8) Zircon from Odesa quarry Supplementary material for on-line publication Click here to download Supplementary material for on-line publication: Claesson O in zircon Odesa Table S1 revised 151020.
